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INTENSITY OF TRADE AMONG THE CMEA AND THE EEC

1. I n t r o d u c t i o n

The p a p e r  a ims  to  examine  t h e  r e l a t i v e  i n t e n s i t y  of  i n t r a -  
- r e g i o n a l  t r a d e  among se v e n  European  member c o u n t r i e s  of  t h e  
C o u n c i l  o f  Mutua l  Economic A s s i s t a n c e  (CMEA) and n i n e  member 
c o u n t r i e s  of  t h e  Euro pean  Economic Community (EEC) i n  t h e  p e r i o d  
1 9 7 0 - 1 9 8 0 1 .

The a n a l y s i s  i s  b a s e d  on s t o c h a s t i c  m e a s u r e s  ( c o m p a t i b i l i t y  
and c o r r e l a t i o n  c o e f f i c i e n t s )  d e f i n e d  on t h e  i n t e r n a t i o n a l  t r a d e  
f l ow  m a t r i x ,  (he v a l u e  of  t h e s e  c o e f f i c i e n t s  d e p e n d s  on t h e  r a t i o
of  a c t u a l  and t h e o r e t i c a l  t r a d e  f l o w s .  The l a t t e r  a r e  d e r i v e d  by

2
u s e  of  a p r o b a b i l i s t i c  model . I t  i s  assumed t h a t  t h e  o r i g i n  and 
t h e  d e s t i n a t i o n  of  t h e  c o n s i g n m e n t s  t r a d e d  i n t e r n a t i o n a l l y  a r e  
q u a s i - i n d e p e n d e n t 5 .

M e t h o d o l o g i c a l  c o n c e p t s  a r e  i n t r o d u c e d  i n  t h e  Appendix A 
( S e c t i o n  5 ) .  The SCORE a l g o r i t h m  u s e d  f o r  c a l c u l a t i o n  o f  t h e  p a ­
r a m e t e r s  S,  P i t  Qj d e t e r m i n i n g  t h e  t h e o r e t i c a l  t r a d e  d i s t r i b u ­
t i o n  a nd ,  s u b s e q u e n t l y ,  th e  b i l a t e r a l  t r a d e  i n t e n s i t y  i n d i c e s  
( c o m p a t i b i l i t y  and c o r r e l a t i o n  c o e f f i c i e n t s )  i s  a l s o  p r o v i d e d .

A ssoc .  P r o f . ,  F o r e i g n  Trade  R e s e a r c h  I n s t i t u t e ,  Warsaw,Po­
l a n d .

1 Com ple te  r e s u l t s  o f  t h e  s t u d y  a r e  p r e s e n t e d  i n  J .  K o t  у ri­
s k  i  (1 9 7 9 )  t o  be p u b l i s h e d  i n  1986,  C f .  a l s o  s e p a r a t e  s tud ies  
on t h e  i n t r a - g r o u p  t r a d e  of  t h e  CMEA ( j .  K o t y ń s k i  (1 9 6 3 )) .  
and t h e  EEC ( J .  K o t  y rt s  k i  ( 1 9 8 4 ) ) .

2
Tne a p p r o a c h  p r o p o s e d  by I . R .  S a v a g e  and K.V. 

D e u t s c h  ( 1 9 6 0 ) .
3 T hi s  te rm was i n t r o d u c e d  by L. A. G o o d n a n ( 1 9 6 8 ) .



In  S e c t i o n  2 t h e  e m p i r i c a l  r e s u l t s  o b t a i n e d  by a p p l i c a t i o n  
of  an open t r a d e  model a r e  p r e s e n t e d .  This  ap p ro ach  t a k e s  i n t o  
ac c o u n t  n o t  o n ly  t h e  i n t r a - g r o u p  t r a d e  b u t  a l s o  t h e  CMEA and t h e  
EEC dependence  on t r a d e  w i t h  o t h e r  c o u n t r i e s  i n  1980.

In  S e c t i o n  3 a c l o s e  group  t r a d e  model i s  a d o p t e d .  In  t h i s  
c a s e  t h e  CMEA and t h e  EEC t r a d e  l i n k s  w i t h  non-member c o u n t r i e s  
a r e  n o t  t a k e n  i n t o  c o n s i d e r a t i o n .

R e s p e c t i v e  i n t e g r a t i o n a l  g r o u p i n g s  a r e  s u b d i v i d e d  i n  b o th  
S e c t i o n s  2 and 3 i n t o  s u b s e t s  which a g g l o m e r a t e  t h e  p a r t n e r s  most 
s t r o n g l y  l i n k e d  by t r a d e .  For t h a t  p u r p o s e  some ta xonom ic  methods 
a r e  a p p l i e d ,  e . g .  d e n d r i t e  a r r a n g e m e n t .

Thu c o n c l u s i o n s  on t h e  c o n c e n t r a t i o n  of  t h e  i n t r a g r o u p  t r a d ?  
and on t h e  a r r a n g e m e n t  of  c o u n t r i e s  a c c o r d i n g  t o  t h e i r  mutua l  
t r a d e  d i s t a n c e  a r e  summed up i n  S e c t i o n  4.  They d i f f e r  s u b s t a n ­
t i a l l y ,  d e p end in g  on t h e  t r a d e  model s e l e c t e d  a s  a b a s i s .  The 
a p p r o a c h e s  9<innte<j ‘ r. S e c t i o n s  2 (open  model )  and 3 ( c l o s e d  mo­
d e l )  a r e  however  co m p le m en ta ry .  They a l l o w ,  on t h e  one h a n d ,  f o r  
e v a l u a t i o n  of  t h e  te n d e n c y  to w a rd s  s t r o n g  g e o g r a p h i c a l  c o n c e n ­
t r a t i o n  of  t h e  CMEA and t h e  EEC g l o b a l  t r a d e  on t h e  i n t r a - r e g i o -  
n a l  t u r n o v e r .  On t h e  o t h e r  h a n d ,  t h e  t e n d e n c y  to w a rd s  r e l a t i v e l y  
u n i f o r m  g e o g r a p h i c a l  d i s t r i b u t i o n  of  t h e  i n t r a - t r a d e  of  t h e  r e s ­
p e c t i v e  g r o u p i n g s  i s  a l s o  r e v e a l e d  and q u a n t i f i e d .

2.  A p p l i c a t i o n  of  an open t r a d e  mod e l

2 . 1 ._Intra-CMEA Tra de

Trade  i n t e n s i t y  i n d i c e s  ( c o r r e l a t i o n  and c o m p a t i b i l i t y  c o e f ­
f i c i e n t s ) 4 have been computed on t h e  b a s i s  o f  t h e  1980 wor ld  
t r a d e  m a t r i x  ( f o b ,  i n  US d o l l a r s ) ,  d i s a g g r e g a t e d  by 35 c o u n t r i e s  
or  r e g i o n s ,  co m p i l ed  from t h e  UN t r a d e  s t a t i s t i c s  ( "M on th ly  B u l ­
l e t i n . . .  " ( 1 9 8 2 ) ) .  Values  of  t h e  i n d i c e s  a r e  m u l t i p l i e d  by 100. 
Hence t h e  c o r r e l a t i o n  c o e f f i c i e n t s  a r e  s c a l e d  i n  t h e  i n t e r v a l  
< - 1 0 0 ,  100 >. The c o m p a t i b i l i t y  c o e f f i c i e n t s  c o r r e s p o n d i n g  to  
t h e  q u a s i - i n d e p e n d e n c e  l e v e l  o f  i n t e r - c o u n t r y  t r a d e  a r e  e q u a l  t o

A
For d e f i n i t i o n s  and methods  of  c a l c u l a t i o n  of  t h e  t r a d e  in­

t e n s i t y  i n d i c e s  se e  Appendix A.
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100.  In  c a s e  of  no t r a d e  t h e  l a t t e r  c o e f f i c i e n t s  a r e  e q u a l  t o  0.  
H ig he r  v a l u e s  of  b o t h  k i n d s  of  i n d i c e s  r e f l e c t  h i g h e r  i n t e n s i t y  
of  b i l a t e r a l  t r a d e  l i n k s  or  lower  r e l a t i v e  t r a d e  d i s ta n c e " * .

Both t r a d e  i n t e n s i t y  m e a s u re s  a r e  c l o s e l y  r e l a t e d .  S h a r e s  of 
t o t a l  e x p o r t s  arid i m p o r t s  o f  p a r t n e r s  i n  t h e  g l o b a l  v a l u e  of  i n ­
t e r n a t i o n a l  t r a d e  c o n s t i t u t e  however a s p e c i a l  f a c t o r  in f l u e n c in g  
th e  l e v e l  o f  c o r r e l a t i o n  c o e f f i c i e n t s .

Kig.  1. D e n d r i t e  a r r a n g e m e n t  of  t h e  Europe an  CMEA member 
c o u n t r i e s  by d i s t a n c e  in  t h e i r  i n t r a - t r a d e  i n  1980 (ope n  model )

a )  t axonomic  d i s t a n c e  e s t i m a t e d  as  an a r i t h e m e t i c  a v e r a g e  of cor ­
r e l a t i o n  c o e f f i c i e n t s ,  b)  t axonomic  d i s t a n c e  e s t i m a t e d  as  an i n ­

v e r s e  g e o m e t r i c  a v e r a g e  of  c o m p a t i b i l i t y  c o e f f i c i e n t s

5 Cf .  K. W. O e u t s c h ,  W. I s a r d  ( 1 9 6 1 ) .



I n t e n s i t y  of  intra-CMEA t r.ade in  1980 m easu re d  by 
c o r r e l a t i o n  and c o m p a t i b i l i t y 0 c o e f f i c i e n t s  (open  model )

I mp o r  t  e r
E x p o r t e r

B u l g a r i a Czecho­
s l o v a k i a GOR Hungary P o la nd Rumania USSR

B u l g a r i a 2 .1 3 .7 1 . 3 2 .3 1 . 5

--------------^

2 0 .0
(412) (605) (317) (403) (34 1) (1 490)

C z e c h o s l o v a k i a 2 .7 6 .2 5 . 7 6 . ? 2 . 7 36.4
(521) (1 020) (895) (774 ) (46 3) (1 047)

GOR 4 .5 9 .6 4 . 0 6 . 4 3 . 4 19 .5
(741) (1193) N. (608) (741) (51 4)  - (1 13 3)  j

Hungary 1 .0 4 .4 4 . 5 2 .4 1 . 6 10 .3
■ ■■ ". " V* • ' (30 7) (8 26 ) (767) (455). (3 81) (889)

Poland 2 .6 7 .0 6 .3 3 .0 2 .8 15.3
(4 76) (917) (761) (491) (3 28) (92 9)

Rumania 1 .5 2 .6
■

4.1 2 .3 2 .0 7 . 0
(36 3) (451) (613) (453) (340) (54 8)

USSR 21 .3 16 .5 20 .3 15 .2 17 .5 5 .6
------------- . __ (1 543)..... . ...M... (998 ) ____ (1 106)

. j
(1 029) (941) (428 )

a I n  p a r e n t h e s e s .
S o u r c e :  C a l c u l a t i o n s  b a s e d  on t h e  UN t r a d e  s e r i e s  "Monthly  B u l l e t i n . . . "  (1982).

21Ö 
___________________________________________________________________________________________________________________________________
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E s t i m a t e s  u f  t h e  i n t e n s i t y  i n d i c e s  o b t a i n e d  from an open trade 
model f o r  t h e  intra-CMEA t u r n o v e r  i n  1980 a r e  shown in  Table  I .  
Main c o n c l u s i o n s  can  be drawn e a s i e r  i f  t h e  r e s u l t s  a r e  presen ted  
g r a p h i c a l l y  ( F i g u r e  1 . )  For  each  c o u n t r y  of  t h e  group  a c l o s e s t  
( n e a r e s t )  t r a d e  p a r t n e r  was s e l e c t e d .  For  t h i s  p u r p o s e  two a l t e r ­
n a t i v e  t r a d e  d i s t a n c e  m e a su re s  were computed аз  t r a n s f o r m s  of  
t h e  t r a d e  i n t e n s i t y  i n d i c e s .  The f i r s t  ( i n v e r s e )  m e a s u re ,  d e f i ­
ned a s  an a r i t h m e t i c  mean of c o r r e l a t i o n  c o e f f i c i e n t s  r e l a t e d  
to  b i l a t e r a l  e x p o r t  and impo r t  f l o w s ,  was u t i l i z e d  f o r  c o n s t r u c ­
t i o n  of the d e n d r i t e  i n  F i g u r e  l a .  The se con d ( d i r e c t )  t r a d e  d i s ­
t a n c e  m e a su re ,  d e t e r m i n e d  as  an i n v e r s e  g e o m e t r i c  mean of  r e s p e ­
c t i v e  c o m p a t i b i l i t y  c o e f f i c i e n t s ,  was a p p l i e d  i n  F i g u r e  l b 6 .

Gra ph ic  a r r a n g e m e n t  of  c o u n t r i e s  by t h e i r  t r a d e  distance might 
be d i f f e r e n t  i f  two c r i t e r i a  a r e  used  a l t e r n a t i v e l y  as  d i s t a n c e  
m e a s u r e s .  In f a c t ,  some d i f f e r e n c e s  i n  g r a p h s  r e p r e s e n t i n g  th e  
i n t e n s i t y  of  th e  intra-CMfcA t r a d e  in  1980 have been found  when 
an open t r a d e  model was a p p l i e d  ( c f .  F i g u r e  la  and l b ) .  On th e  
o t h e r  hand ,  f o r  t h e  i n t r a -E E C  t r a d e  i n  1980 (open  model )  and f o r  
t h e  i n t r a - t r a d e  of  b o th  g r o u p i n g s  in 1970 -198 0,  examined  by us e  
of  a c l o s e d  model ( S e c t i o n  3 ) ,  no e s s e n t i a l ,  q u a l i t a t i v e  d i f f e ­
r e n c e s  in  r e l a t i v e  t r a d e  d i s t a n c e  e s t i m a t e s  have  been  r e v e a l e d  
when a l t e r n a t i v e  d i s t a n c e  m easu re s  were a p p l i e d  ( c f .  F i g u r e  3 
and 4 ) .

The a n a l y s i s  ba se d  on an open t r a d e  model c o n f i r m e d  t h a t  t h e  
S o v i e t  Union o c c u p i e d  a c e n t r a l  p l a c e  i n  t h e  intra-CMEA t r a d e ,  
n o t  o n ly  i n  a b s o l u t e  b u t  a l s o  i n  r e l a t i v e  t e r m s .  The USSR i s  t h e  
n e a r e s t  p a r t n e r  f o r  a l l  o t h e r  CMEA c o u n t r i e s  i f  t h e  t rade distance 
i s  measured  by c o r r e l a t i o n  c o e f f i c i e n t s  ( T a b l e  1, F i g u r e  l a ) ,  
though the  e s t i m a t e s  of  d i s t a n c e  be tween  t h e  USSR arid o t h e r  
c o u n t r i e s  ( a v e r a g e  c o r r e l a t i o n  c o e f f i c i e n t s  x 100 var y  from ab o u t
6 (Rumania)  t o  ab o u t  20 (GDR) o r  n e a r l y  21 ( B u l g a r i a ) .  In te rm s  
of  b o th  open and c l o s e d  models  B u l g a r i a  and t h e  USSR have  mutual­
ly  been  t h e  n e a r e s t  p a r t n e r s  f o r  t h e  whole 1970-1900 p e r i o d ,  i . e .  
th ey  have c o n s t i t u t e d  a f i r s t  - o r d e r  c o n g l o m e r a t i o n 7 .

6 Values  of  b o t h  d i s t a n c e  m easu re s  a r e  m u l t i p l i e d  by 100.
7 C o n n e c t io n  be tween  r e s p e c t i v e  models  of  d e n d r i t e s  for f i r s t -  

o r d e r  c o n g l o m e r a t i o n s  a r e  d i s t i n g u i s h e d  by a b o l d  l i n e .  On the  
o t h e r  hand a b ro ke n  l i n e  j o i n s  s e p a r a t e  s u b s e t s  o f  c o u n t r i e s .
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A d e n d r i t e  b u i l t  on t h e  b a s i s  o f  c o m p a t i b i l i t y  c o e f f i c i e n t s  
( F i g u r e  l b )  i s  more d i v e r s i f i e d  t h a n  t h a t  c o r r e s p o n d i n g  t o  the  
c o r r e l a t i o n  c o e f f i c i e n t s  m a t r i x  ( F i g u r e  l a ) .  C o m p a t i b i l i t y  c o e f ­
f i c i e n t s  a r e  n o t  w e ig h te d  by t r a d e  s h a r e s ,  hence  th ey  a r e  n o t  
i n f l u e n c e d  by a ma jor  t r a d e  s h a r e  of  t h e  USSR. N e v e r t h e l e s s ,  even 
in  t e rm s  of  c o m p a t i b i l i t y  c o e f f i c i e n t s  and d e r i v e d  tax on om ic  d i ­
s t a n c e  i n d i c e s  the  USSR was in  1980 t h e  n e a r e s t  p a r t n e r  f o r  a l l  
o t h e r  CMEA c o u n t r i e s  b u t  C z e c h o s l o v a k i a  and Rumania,  l i n k e d  r e ­
l a t i v e l y  c l o s e r  to  t h e  GDR ( F i g u r e  l b ) .

More d e t a i l e d  a n a l y s i s  o f  i n t e r - c o u n t r y  l i n k s  w i t h i n  t h e  CMEA 
can be made on th e  b a s i s  o f  th e  m a t r i x  of  t r a d e  i n t e n s i t y  c o e f ­
f i c i e n t s  r e p r o d u c e d  i n  Table  1.

2 . 2 .  I n t ra-EEC Trade

Analogous  c a l c u l a t i o n s  have  been made f o r  t h e  i n t r a - E E C  trade 
(open  model)  i n  1980.  The r e s u l t s  a r e  p r o v i d e d  in  a m a t r i x  form 
( T a b l e  2) and they  a r e  summed up g r a p h i c a l l y  i n  a d e n d r i t e  ( f i -

i
2.8 1(55) 

I 
i
I

Fif) .  2.  O e n d r i t e  a r r a n g e m e n t  of  t h e  EEC member c o u n t r i e s  by d i ­
s t a n c e  i n  t h e i r  i n t r a - t r a d e  i n  1980 (apen  model)



I n t e n s i t y  of  i n t r a - E E C  t r e t i e  i n  I960 measured  by c o r r e l a t i o n  and c o m p a t i b i l i t y 3
c o e f f i c i e n t s  'o p e n  model)

x 100

I m p o r t e r
E x p e r  t

Belp ium-
Luxemburg

-- -
Denmark FRG ■ F r a n e e

—....— -----

I r e l a n d I t a l y The Ne­
t h e r ­
l a n d s

Uni te d  
King­
dom

ßel g ium-Luxemburg 0 . 5 7 .2 9 .3 - 0 . 7 0 . 4 10 .8 2 .7
(1 24 ) (210) (271) (54) ( 10 9) (368) (160)

Denmark - 0 . 9 2 . 8 - 0 . 7 - 0 . 1 0 . 0 - 0 . 2 4 .0
(55 ) (188) (72) ( 8 7 ) ( 10 2) (90 ) (279)

FRG 5. 9 2 . 8 ^ 7 .4 - 0 . 9 4 . 8 8 . 6 1.4
(18 2) (179) (173) (66) (157) (215) (116)

F ra n c e 6 . 6 - 0 . 9 3 .8 - 0 . 4 7 .6 0 .2 1.3
(221 ) ( 6 9 ) (141) (83) (219) (10 3) (120)

I r e l a n d 0 .5 - 0 . 2 - 0 . 1 0 .2 - 0 . 6 0 .5 11 .9
(136) (7 7 ) (98) (109) (62) (1 34) (839)

I t a l y 0 .4 - 0 . 5 6 .2 7 .0 - 0 . 6 ^ - 0 . 3 - 2 .9
(92) (77) ( 20 7) (21 8) (64 ) (9 2 ) (40 )

The N e t h e r l a n d s 14.1 2 .1 14 .7 3 .2 - 0 . 3 í ľ o 4 4 - 3 . 7
(453) (205 ) (317) (158) (81) (122) (21 )

U n i t e d  Kingdom 2.7 3 .4 1 .6 1 .4 16 .9 - 0 . 7 2 . 8
(156) (24 3) (1 19 ) (120) (1 025) ( 8 8 ) (15 5)

3 In  p a r e n t h e s e s .
S o u r c e ;  C a l c u l a t i o n s  ba se d  on t h e  UN t r a d e  s e r i e s  "Monthly B u l l e t i n . . . "  ( 1 9 8 2 ) .

Intensity 
of 

Trade 
Among 

the 
CMEA 

aul 
n<e 

EEC 
_ 

________________________________________________________2_2]



g u r e  2 ) B. In t h i s  c a s e  t h e  use  of  two t y p e s  of  t r a d e  d i s t a n c e  in­
d i c e s  r e s u l t e d  in  i d e n t i c a l  d e n d r i t e  a r r a n g e m e n t  of  c o u n t r i e s .  
Two s u b s e t s  o f  t h e  EEC c o u n t r i e s  have been d i s t i n g u i s h e d .  The f i r s t  
one i s  composed of  s i x  o r i g i n a l  member c o u n t r i e s  of  th e  Common 
M arke t .  Among them th e  Benelux  c o u n t r i e s  c o n s t i t u t e  a f i r s t - o r d e r  
c o n g l o m e r a t i o n .  The seco nd  s u b s e t  c o m p r i s e s  t h e  U n i t e d  Kingdom 
l i n k e d  c l o s e l y  w i t h  I r o l a n d  ( f i r s t - o r d e r  c o n g l o m e r a t i o n )  and 
Denmark. The s h o r t e s t  t r a d e  d i s t a n c e  be tween  two s u b s e t s  c o r r e s ­
ponds to  t h e  t r a d e  c o n n e c t i o n  be tween  Denmark and t h e  F e d e r a l  
R e p u b l i c  of  Germany.

A l i n e a r  r a n k i n g  of  c o u n t r i e s  by t r a d e  d i s t a n c e  i s  c h a r a c ­
t e r i s t i c  of  t h e  EEC ( F i g u r e  2 ) .  On t h e  o t h e r  ha nd ,  t h e  p a t t e r n  
of  t h e  intra-CMEA t r a d e  ( F i g u r e  1) i s  c h a r a c t e r i z e d  by a d i s t i n c t ,  
c o n c e n t r i c  a r r a n g e m e n t  i f  an open model i s  a p p l i e d .

3.  A p p l i c a t i o n  of  a c l o s e d  t r a d e  model

3 . 1 .  I n t ra-CMEA t r ad e

A c l o s e d  model ,  a p p l i e d  f o r  a s p e c i f i c  g roup  of  c o u n t r i e s ,  
i m p l i e s  t h e  use of  a r e g i o n a l  t r a d e  m a t r i x  as  a b a s i s  f o r  c a l c u ­
l a t i o n  of  t r a d e  i n t e n s i t y  i n d i c e s .  Thus t h e  t r a d e  l i n k s  of  th e  
s e l e c t e d  group  of  c o u n t r i e s  w i th  o u t s i d e  t r a d e  p a r t n e r s  a r e  n o t  
t a k e n  i n t o  c o n s i d e r a t i o n .

C o r r e l a t i o n  and c o m p a t i b i l i t y  c o e f f i c i e n t s  d e r i v e d  from th e  
intra-CMEA t r a d e  m a t r i c e s  f o r  1970, 1975 and 19B0 a r e  s p e c i f i e d  
i n  Table  3.  Main t r a d e  l i n k s  among t h e  CMEA, r e s u l t i n g  from th e  
c l o s e d  model ,  a r e  i l l u s t r a t e d  g r a p h i c a l l y  i n  F i g u r e  3. A s l i g h t l y  
d i f f e r e n t  d e n d r i t e  a r r a n g e m e n t  of  c o u n t r i e s ,  due t o  t h e  employ­
ment of  a l t e r n a t i v e  t y p e s  of  i n t e n s i t y  m e a s u r e s ,  h a s  been d e t e r ­
mined o n ly  f o r  t h e  y e a r  1980 ( e i t h e r  C z e c h o s l o v a k i a  or  Rumania 
were s e l e c t e d  as  t h e  n e a r e s t  p a r t n e r s  of  t h e  GDR, fo rm in g  w i th  
t h e  l a t t e r  c o u n t r y  a f i r s t - o r d e r  c o n g l o m e r a t i o n ) .  G e n e r a l l y ,

Q
In F i g u r e  2 and f o l l o w i n g  t h e  f i g u r e s  i n  p a r e n t h e s e s  a r e  

taxonomic  d i s t a n c e  e s t i m a t e s  d e t e r m i n e d  as  i n v e r s e  g e o m e t r i c  
means of  c o m p a t i b i l i t y  c o e f f i c i e n t s  w h i l e  t h e  f i g u r e s  w r i t t e n  
above  a r e  a r i t h m e t i c  means of  c o r r e l a t i o n  c o e f f i c i e n t s .



I n t e n s i t y  o f  intra-CMEA t r a d e  i n  1970,  1975,  1980 measu red  by c o r r e l a t i o n 3
and c o m p a t i b i l i t y  c o e f f i c i e n t s  ( c l o s e d  model )  xlOO

p o r  t  e r
E x p o r t e r

Year
B u ł g a r  i a C z e c h o s l o ­

v a k i a GOR Hungary P o l a n d Rumania USSR
a b a b a b __a _ b a b a b a b

--
1970 - 5 , 1 57 - 3 , 1 79 - 4 , 6 51 - 5 , В 52 - 2 , 0 72 11,6 130

B u l g a r i a 1975 - 4 , 9 58 r * , ? 67 - 5 , 9 40 - 6 , 0 50 - 0 , 7 89 12,9 136
I960 - 6 , 1 50 - 4 . 2 70 - 5 , 7 44 - 5 , 3 . 59 - 0 , 5 93 12,1 127
1970 - 3 , 6 69 122 2 ,5 120 3 .0 119 5 ,6 159 - 6 , 5 B7

C z e c h o s l o v a k i a 1975 - 6 , 4 48 5 .2 129 2.2 118 3,4 122 3 , 0 134 - 4 , 7 90
I960 - 5 , * 57 3,8 123 3,4 128 2 ,6 117 2 ,7 130 - 3 , 8 93
1970 - 2 , 8 84 5 , 0 127 2 , 9 119 2 . В 115 - 0 , 9 92 - 4 , 7 92

GDR 1975 - 4 , 5 68 6 . 9 13B 4 ,7 131 2,7 115 1.6 116 - 6 , 5 86
1980 - 3 , 3 77 7 ,0 142 - 2 . 4 B2 1 ,0 106 3,7 137 - 3 , 1 95
1970 - 5 . 6 33 3 , 2 127 0 . 5 104 - 0 , 7 94 - 0 , 7 90 0 , 9 102

Hungary 1975 - 7 , 0 32 2 , 3 118 2, 1 114 - 3 , 7 72 1,1 116 2 ,4 106
1980 - 4 , 6 42 3, 0 131 1,7 116 - 1 , 4 86 2 , 0 135 - 0 , 3 99
1970 - 4 , 9 54 2 , 5 117 0.1 101 - 0 , 2 98 - 0 , 7 92 1,0 102

P o la n d 1975 -4., 4 65 4 , 8 130 2 , 2 112 *4,1 69 0 , 5 105 - 0 , 3 99
1980 - 4 , 6 62 5 ,4 138 1,4 109 - 1 . 9 84 0 , 9 110 - 1 , 0 98
1970 *3,5 47 4 , 0 144 - 2 , 3 80 4 , 3 106 - 2 , 1 77 1 ,8 106

Rumania 1975 - 1 , 9 72 1, 2 113 - 0 , 3 97 1 ,5 121 - 0 , 3 96 - 0 , 1 100
19B0 - 2 , 0 75 0 , 7 108 4 , 2 140 1,8 123 - 0 , 3 97 - 2 , 8 92
1970 10,3 129 - 5 , 4 89 - 0 , 6 99 - 1 , 3 97 0 , 2 100 - 1 , 1 96

US5R 1975 13,6 135 - 6 , 8 66 ľ 3 - 1 95 0 , 2 101 1, 0 102 - 3 , 3 88
1980 10,4 121 - 5 . B 90 - 3 , 2 95 2, 7 106 1.1 102 - 4 , 6 66

3 Columns a .  
b Columns b.
S o u r c e :  C a l c u l a t i o n s  b a s e d  on t h e  UN t r a d e  s e r i e s  " B u l l e t i n  M o n t h l y . . . "  (1 9B 2) .
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F i g .  3. D e n d r i t e  a r r a n g e m e n t  of  t h e  European  CMEA member countries 
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1980 ( c l o s e d  model)
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s t r u c t u r a l  t r a d e  i n t e r c o n n e c t i o n s  w i t h i n  t h e  CMEA r e v e a l e d  by the 
model a d o p t e d  i n  t h i s  s e c t i o n  a r e  more d i v e r s i f i e d  t h a n  t h o s e  
d e m o n s t r a t e d  e a r l i e r  on t h e  b a s i s  o f  an open model .  The proce­
d u r e  u t i l i z e d  f o r  c a l c u l a t i o n  o f  t h e  t r a d e  i n t e n s i t y  indices e l i ­
m i n a t e s  t h e  impa ct  e x e r t e d  by un e q u a l  t o t a l  t r a d e  volumes of  i n ­
d i v i d u a l  c o u n t r i e s  on l e v e l s  o f  b i l a t e r a l  . t r a d e  f l o w s .  The e x p e ­
c t e d  g e o g r a p h i c a l  d i s t r i b u t i o n  of  t r a d e  i s  d e t e r m i n e d  by a c t u a l  
e x p o r t  and im po r t  m a r g i n s  ( h y p o t h e s i s  of  o r i g i n - d e s t i n a t i o n  quasi-
- i n d e p e n d e n c e ) . Thus,  f o r  i n s t a n c e ,  a f a c t  t h a t  th e  USSR i s  by 
f a r  t h e  l a r g e s t  e x p o r t e r  and i m p o r t e r  o f  goods d e s t i n e d  f o r  and 
o r i g i n a t e d  from t h e  CMEA c o u n t r i e s  i s  a u t o m a t i c a l l y  t a k e n  i n t o  
a c c o u n t  by the  s t a n d a r d i z a t i o n  p r o c e d u r e  and i t  does  n o t  i n f l u ­
e n c e  th e  l e v e l  o f  r e l a t i v e  t r a d e  i n t e n s i t y  i n d i c e s ,  and t h e  com-

Q
p u t i b i l i t y  c o e f f i c i e n t s  in  p a r t i c u l a r  . The l a t t e r  depend  only on 
d e v i a t i o n s  of  a c t u a l  from e x p e c t e d  f lows  i n  t h e  b i l a t e r a l  t r a d e .  
The d e v i a t i o n s  computed  on t h e  b a s i s  o f  t h e  c l o s e d  model (Section
2) a r e  p o s i t i v e  and s i g n i f i c a n t  f o r  a l l  intra-CMEA t r a d e  f l o w s .  
In view of  the  c l o s e d  model a c t u a l  f l o w s  w i t h i n  th e  CMEA a r e  r a ­
t h e r  a p p r o a c h e d  to  t h e i r  e x p e c t e d  v a l u e s ,  and t h e  c o m p a t i b i l i t y  
a s  w el l  as  th e  c o r r e l a t i o n  c o e f f i c i e n t s  o s c i l l a t e  ob o u t  t h e i r  
a v e r a g e  l e v e l s ,  i . e .  100 and 0 ,  r e s p e c t i v e l y .  I t  does  n o t  mean, 
ho we ve r ,  t h a t  th e  d i s t r i b u t i o n  of  t r a d e  among t h e  CMEA c o u n t r i e s  
i s  e x a c t l y  b i p r o p o r t i o n a l  t o  th e  t r a d e  m a r g i n s .  Some d e g r e e  of  
r e l a t i v e  c o n c e n t r a t i o n  of  t h e  intra-CMEA t u r n o v e r  has  been e x p o ­
se d  a l s o  by use  of  з c l o s e d  t r a d e  model.

In t h i s  c a s e  i t  was as  w el l  e s t a b l i s h e d  t h a t  e s p e c i a l l y  close 
t r a d e  l i n k s  e x i s t e d  be tween  t h e  USSR and B u l g a r i a .  In  a l l  y e a r s  
un d e r  i n v e s t i g a t i o n  t h e s e  two c o u n t r i e s  formed a f i r s t - o r d e r  c o n ­
g l o m e r a t i o n  ( c f .  f i g u r e  3) as  w e l l  as  a s e p a r a t e  s u b s e t  w i t h i n  
t h e  CMEA. Ano ther  s u b s e t  c o m p r i s e d  t h e  r e m a i n i n g  f i v e  c o u n t r i e s ,  
o f  which o t h e r  f i r s t - o r d e r  c o n g l o m e r a t i o n s  c o u l d  be i s o l a t e d :  
C z e c h o s l o v a k i a  - Rumania i n  1970,  C z e c h o s l o v a k i a  -  GDR i n  1975 
and C z e c h o s l o v a k i a  -  GDR or  GDR - Rumania i n  1980 ( i n  t h e  l a t t e r  
c a s e  t h e  c l a s s i f i c a t i o n  de pends  on t h e  employed measu re  of  t r a d e  
d i s t a n c e ) .

9 C o r r e l a t i o n  c o e f f i c i e n t s  a r e ,  ho wever ,  p a r t l y  a f f e c t e d  (by 
t h e  w e i g h t i n g  s y s t e m ) .



Аз f o l l o w s  from t h e  a n a l y s i s  o f  d e n d r i t e s  ( F i g u r e  3 ) ,  Cze­
c h o s l o v a k i a  has o c c u p i e d  a s p e c i a l  p o s i t i o n  in  t h e  intra-CMEA 
t r a d e .  Her t r a d e  has  been  s p r e a d  u n i f o r m l y  enough among t h e  p a r t ­
n e r s  from t h e  second  s u b s e t  ( e x c l u d i n g  th e  S o v i e t  Union and Bu­
l g a r i a ) .  Hence C h e c h o s l o v a k i a  emerged as  a n e a r e s t  t r a d e  par tner  
f o r  o t h e r  t h r e e  or  f o u r  CMEA c o u n t r i e s  ( i n c l u d i n g  P o l a n d )  i n  t h e  
1970-1900 p e r i o d .

On t h e  o t h e r  hand t h e  t r a d e  l i n k  be tw een  t h e  USSR and Hungary 
( i n  1975 and 1900) or  be tween  t h e  USSR and Po land  ( i n  1980)  was 
t h e  s h o r t e s t  t r a d e  c o n n e c t i o n  be tween  t h e  two s u b s e t s  o f  t h e  Eu­
r o p e a n  CMEA c o u n t r i e s .

3 . 2 .  I n t r a -E EC T r a de

The t r a d e  i n t e n s i t y  i n d i c e s  f o r  t h e  EEC r e g i o n  d e r i v e d  by 
u se  of  a c l o s e d  model f o r  t h e  y e a r s  1970,  1975 and 1980l J  a r e  
l i s t e d  i n  Table  4.  O e n d r i t e  a r r a n g e m e n t  of  t h e  EEC c o u n t r i e s  in  
t h e i r  i n t r a - r e g i o n a l  t r a d e  i s  d e m o n s t r a t e d  i n  F i g u r e  4.

C o n t r a r i w i s e  t o  t h e  p a t t e r n s  of  t h e  CMEA t r a d e  t h e  g r a p h s  i -  
l l u s t r a t i n g  t h e  s t r u c t u r e  of  t h e  EEC t r a d e  c o r r e s p o n d i n g  t o  
t h e  r e s u l t s  u f  an open or  a c l o s e d  model a r e  n o t  s u b s t a n t i a l l y  
d i f f e r e n t .  In f i g u r e  4 t h e  EEC c o u n t r i e s  a r e  b r oken  down i n t o  
t h r e e  s u b s e t s  composed,  r e s p e c t i v e l y ,  o f :

a )  t h e  U n i t e d  Kingdom, I r e l a n d  and Denmark ( d u r i n g  th e  whole 
p e r i o d  19 70 -1 9 8 0 ) ;

b)  t h e  Benelux  c o u n t r i e s  (197 0)  or  the  Benelux and th e  F e ­
d e r a l  R e p u b l i c  of  Germany (1975 and 1980) ;

c )  F r a n c e ,  I t a l y  and th e  FRG (1 97 0)  or  F r a n c e  and I ta ly  (1975), 
1 98 0) .

Three  f i r s t - o r d e r  c o n g l o m e r a t i o n s  w i t h i n  t h e  EEC a r e  composed
o f :

a )  t h e  U n i t e d  Kingdom and I r e l a n d
b)  Belgiura-Luxemburg and t h e  N e t h e r l a n d s
c )  F ra n c e  and I t a l y .

I n t r a - r e g i o n a l  t r a d e  m a t r i c e s  were c o m p i l e d  on t h e  b a s i s  
o f  t h e  EEC S t a t i s t i c s .



l n t e r s i t y  of  i n t r a - E E C  t r a d e  i n . 1970,  1 9 / 5 ,  1980 m easu red  by c o r r e l a t i o n 8 
and c o m p a t i b i l i t y  c o e f f i c i e n t s  ( c l o s e d  model )

Importer
Year

Belgium-
-Luxemburg Denmark FRG F ranee Ireland I t a ly The Nether­

lands
United
Kingdom

Fxporter a b a b a b a b a b a b a b a b

1 2 3 4 5 6 7 6 9 10 11 12 13 14 15 16 17 10

1970 -4,9 44 -2,2 94 6,0 127 -5,4 15 -7,9 54 13.8 170 -7,2 Ы.
Belgium- 
-luxemburg 1975 -3,2 59 -2,1 93 5.5 125 -4,6 20 -7,6 52 11,5 163 -5,4 67

1900 -2,9 59 -2,4 92 5,3 125 -5,0 22 -6,4 61 9.0 15J -1,8 89

1970 -5,2 23 -1,2 90 -5,7 31 -0,5 81 -2,0 67 -4,1 43 22,7 499
Denmark 1975 -4,0 31 0,1 101 -4,7 44 -1,0 53 0,5 109 -3,6 49 14,9 343

1980 -4,6 31 2,9 125

caГ'»i 54 -1,5 41 -1,0 85 -2.2 66 8,7 229

ÍFRG
1970 -1,9 94 2,9 119 i , 6 104 -7,8 30 5,6 119 4,9 114 -10,2 63
1975 -2,8 91 4,8 134 0,2 100 -6,9 32 4,0 114 6,0 119 -7,6 74
1980 -2,1 93 3,2 126 -0,6 98 -8,2 27 4,3 115 5,8 120 -5,0 83

1970 6,0 133 -4,6 53 0,2 101 -5,3 26 10,1 151 -8,8 61 -3,4 81
France 1975 5,9 126 -5,4 45 -2 .8 93 -4,2 40 10,7 155 -8,4 63 1,0 105

I960 3,4 116 -4,5 48 -2,6 93 -5,0 38 12,9 164 -7,7 62 -0,7 97

1970 -4,2 23 -2,4 7 -8,7 13 -5,2 23 -4,4 14 -5,1 13 38,0 917
Ireland 1975 -4,0 28 -2,0 18 -6,0 37 -4,4 35 -3,1 3b -4,1 27 27,5 658

1980 -3,9 33 -1,6 36 -6,0 41 -2,7 63 -3.8 34 -2,7 51 22,4 481
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1970 -8,3 48 -2 ,8 62 8,2 129 7,3 137 -4,0 26 -7,2 58 -1,4 90

I ta ly 1975 -8,1 50 -3,1 55 7,4 127 8,5 144 -3,0 35 -8,0 50 -0,9 93

1980 -8,1 48 -3,1 52 3,7 114 12,0 162 -4,5 25 -7,7 48 -0,3 98

. ' — ■ v 1970 7,2 139 -3,5 60 6,2 118 -7,9 66 -4,7 27 -6,8 61 3,7 124

The Netherlands 1975 7,8 138 -1,9 79 7,8 122 -8,3 67 -4,6 29 - Í . 9 62 -0,3 99 1

1980 10,6 156 0,4 105 7,5 123 -7,9 66 -4,9 32 -7,7 58 2,3 80

1970 -1,5 89 15,7 336 -10,0 61 -3,2 81 37,2 865 -1,9 86 -1,3 92

United 1975 -0,6 96 10,0 260 -9,4 62 -1,0 94 33,1 825 -2,3 82 0,1 100 •

Kingdom 1980 -1,4 92 6,6 194 -5,1 83 -4,4 79 32,3 595 -4,3 74 1,1 107

3 Columns a .  
b Columns b .
S o u r c e :  C a l c u l a t i o n s  b a s e d  on t h e  EEC t r a d e  s t a t i s t i c s  ( M anedl ig e  b u l l e t i n . . .  (1976 

- 1 9 8 1 ) .
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F i g .  4.  D e n d r i t e  a r r a n g e m e n t  of  th e  EEC member c o u n t r i e s  by d i ­
s t a n c e  in  t h e i r  i n t r a - t r a d e  in  1970,  1975,  1980 ( c l o s e d  model )



C l o s e r  e x a m i n a t i o n  of  t h e  t r a d e  i n t e n s i t y  i n d i c e s  ( T a b l e  4) 
i n d i c a t e s  t h a t  a t e nde ncy  to wa rd s  i n c r e a s i n g  e n t r o p y  or  d i f f u s io n  
of  t r a d e  w i t h i n  t h e  group  of  n i n e  West European  c o u n t r i e s  s t r e n ­
g t h e n e d  a f t e r  t h e  e n t r y  of  t h e  UK, Denmark and I r e l a n d  i n t o  the 
Common Marke t .

4._Co m p a r i s o n s of  t r a de d i s t r i b u t io n s
A 1,10 nQ * h e С ME A and _ t h e JE £C member cou n t r i ea

The c o n c l u s i o n s  stemming from t h e  a n a l y s i s  ba se d  on an open 
and a c l o s e d  model a r e  comp leme nta ry .

In S e c t i o n  2 i t  was e s t a b l i s h e d  t h a t  t h e  i n t e n s i t y  of  i n t r a -  
- r e g i o n a l  t r a d e  in  b o th  i n t e g r a t i o n a i  g r o u p i n g s  i s  s u b s t a n t i a l l y  
h i g h e r  th a n  e x p e c t e d  on th e  b a s i s  o f  t h e  p r o b a b i l i s t i c  model a p ­
p l i e d  to  t h e  wor ld  t r a d e .  In  t h e  c a s e  of  t h e  CMEA t h a t  i s  t r u e  
i o r  a l l  c e l l s  of  th e  1900 i n t r a - t r a d e  m a t r i x .  In Tab le  1 t h e  v a ­
l u e s  of  a l l  c o r r e l a t i o n  c o e f f i c i e n t s  a r e  p o s i t i v e  and t h e  v a l u e s  
of  a l l  c o m p a t i b i l i t y  c o e f f i c i e n t s  a r e  s e v e r a l  ( f rom 3 .1  t o  15.4) 
t i m e s  h i g h e r  t h a n  t h e i r  "no rm al "  ( q u a s i - i n d e p e n d e n c e )  l e v e l .  On 
t h e  o t h e r  ha nd ,  i n  t h e  m a t r i x  of  i n t e n s i t y  i n d i c e s  o b t a i n e d  f o r  
t h e  i n t r a - E E C  t r a d e  i n  1900 ( T a b le  2) t h e r e  a r e  some n e g a t i v e  
e n t r i e s  ( c o r r e l a t i o n  c o e f f i c i e n t s )  o r  t h e  v a l u e s  of  c o m p a t i b i l i t y  
c o e f f i c i e n t s  l e s s e r  th an  100,  v i z .  t h o s e  r e l a t e d  to  t r a d e  of 
I r e l a n d ,  Denmark and I t a l y . .

Some d i f f e r e n c e s  irt t h e  d e n d r i t e s  i l l u s t r a t i n g  t h e  most  i n ­
te ns i ve  t r ade  l i n k s  w i t h i n  t h e  b o t h  g r o u p i n g s  have a l s o  been  e s t a ­
b l i s h e d .  S t r o n g  c o n c e n t r a t i o n  of t h e  CMEA t r a d e  on the  t u r n o v e r  
w i t h i n  t h e  r e g i o n  i s  accompanied  by p a r t i c u l a r l y  h i g h  i n t e n s i t y  
of  t r a d e  w i th  t h e  USSR. Thi s  c o u n t r y  o c c u p i e s  a c e n t r a l  p o s i t i o n  
i n  t h e  d e n d r i t e s  c o n s t r u c t e d  on t h e  b a s i s  o f  an open model ( F i ­
g u re  I ) .  On t h e  o t h e r  hand ,  t h e  a r r a n g e m e n t  of  t h e  EEC c o u n t r i e s  
by t h e i r  t r a d e  d i s t a n c e  i s  r e p r e s e n t e d  by a q i i i t e  d i s t i n c t ,  
l i n e a r  d e n d r i t e  ( F i g u r e  2 ) .  The above g r a p h s ,  howe ve r ,  do n o t  
a l l o w  f o r  d e m o n s t r a t i o n  of  r e l a t i v e l y  weak t r a d e  c o n n e c t i o n s  
w i t h i n  th e  b o th  c o u n t r y  g r o u p s ,  eg .  be tween  t h e  N o r t h e r n  and the  
S o u t h e r n  s u b s e t  o f  t h e  EEC c o u n t r i e s .

When t h e  c l o s e d  model was a p p l i e d  ( S e c t i o n  3) i s  was found
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t h a t  t h e  d i s t r i b u t i o n  o f  t h e  i n t r a - r e g i o n a l  t r a d e  w i t h i n  the CMEA 
i n  1970-1980 migh t  be q u i t e  w e l l  e x p l a i n e d  by t h e  h y p o t h e s i s  on 
q u a s i - i n d e p e n d e n c e  of  o r i g i n  and d e s t i n a t i o n  o f  t r a d e  c o n s i g n m e ­
n t s .  The v a l u e s  o f  t o t a l  e x p o r t s  o f  i n d i v i d u a l  member c o u n t r i e s  
t o  t h e  CMEA and t h e i r  t o t a l  i m p o r t s  f r o »  t h a t  r e g i o n  c o n s t i t u t e d  
an e s s e n t i a l  d e t e r m i n a n t  o f  t h e  g e o g r a p h i c a l  p a t t e r n  i n  t h e  i n ­
tra-CMEA t u r n o v e r .  R e l a t i v e l y  u n i f o r m  s p r e a d  o f  t h a t  t r a d e  i s  
a l s o  r e f l e c t e d  by a d e n d r i t e  a r r a n g e m e n t  o f  t h e  CMEA c o u n t r i e s  
i n  f i g u r e  5.

Both i n t e g r a t i o n a l  g r o u p i n g s ,  t h e  CMEA and t h e  EEC, c o u l d  be 
s p l i t  i n t o  2 -3  s u b s e t s  composed of  t h e  member c o u n t r i e s  most  
s t r o n g l y  l i n k e d  by t r a d e .

The grou p  of  t h e  EEC c o u n t r i e s  ( F i g u r e  *)  i s  by f a r  l e s s  h o ­
mogeneous w i t h  r e g a r d  t o  t h e  d i s t r i b u t i o n  of  t h e  i n t r a - t r a d e  than 
t h e  CMEA.

The l a t t e r  c o n c l u s i o n  from t h e  g r a p h i c a l  a n a l y s i s  has been  as  
w e l l  c o n f i r m e d  by u i e  of  some s t a t i s t i c s  d e p e n d e n t  on c o m p a t i b i ­
l i t y  c o e f f i c i e n t s .  These s t a t i s t i c s  were  u t i l i z e d  f o r  c h e c k i n g  
trie c o n g r u e n c e  of  a c t u a l  intra-CMEA and in t r a - E E C  t r a d e  f l o w s  i n  
1970 and 1900 w i t h  t h o s e  c a l c u l a t e d  on t h e  b a s i s  o f  t h e  q u a s i -  
- i n d e p e n d e n c e  h y p o t h e s i s  r e l a t e d  t o  t h e  i n t r a - r e g i o n a l  t r a d e  mo­
d e l s .

I h r e e  t y p u s  of  i n d i c a t o r s  have  been  u s e d  ( T a b l e  5 ) 1 1 :
a)  I h e i l  s i n f o r m a t i o n  i n a c c u r a c y  ( 1 ) ,  c a l c u l a t e d  as a weigh­

t e d  mean of  l o g a r i t h m s  of  c o m p a t i b i l i t y  c o e f f i c i e n t s  ( w i t h  
a c t u a l  s h a r e s ,  h ^ , o f  b i l a t e r a l  f lo ws  i n  t h e  t o t a l  t r a d e  v a l u e ,
T, used  as  w e i g h t s ) ,

2
b)  Mean s q u a r e  c o n t i n g e n c y  ( Ф ) ,  d e f i n e d  as  t h e  c h i - s q u ­

a r e  s t a t i s t i c s  r e l a t e d  t o  t h e  t o t a l  v a l u e  of  t r a d e  f l o w s ,
c )  P e a r s o n ' s  c o n t i n g e n c y  c o e f f i c i e n t  ( C ) ,  d e r i v e d  from Ф* 

and s t a n d a r d i z e d  i n  t h e  i n t e r v a l  o f  0 t o  1.
Lower v a l u e s  o f  t h e  s t a t i s t i c s  c o r r e s p o n d  t o  f u l l e r  c o n ­

g r u e n c e  of  a c t u a l  and h y p o t h e t i c a l  d i s t r i b u t i o n s  of  t r a d e .
Compar ing th e  v a l u e s  of  th e  above  s t a t i s t i c s  and t h e i r  e v o ­

l u t i o n  i n  b o t h  i n t e g r a t i o n  g r o u p s  ( l a b l e  5 ) ,  we a r r i v e  a t  t h e  
c o n c l u s i o n  t h a t  t h e  t r a d e  s t r u c t u r e  i n  t h e  CMEA i s  much more coo-

f o r  f u l l e r  d e s c r i p t i o n  of  t h e  r e s u l t s  -  s e e  3 .  K o t  y rt- 
s k i ( 1 9 6 4 ) .



g r u e n t  t h a n  t h a t  of  t h e  EEC w i t h  t h e  d i s t r i b u t i o n  expec ted  on the 
a s s u m p t i o n  of  q u a s i - i n d e p e n d e n c e ,  w i th  th e  g i v e n  t r a d i n g  c a p a c i ­
t i e s  of  member c o u n t r i e s .  The t r a d e  w i t h i n  t h e  EEC i s  marked by 
a much s t r o n g e r  r e l a t i v e  c o n c e n t r a t i o n .  I t  e v o l v e s ,  however ,  t o ­
wards -more even g e o g r a p h i c  d i s t r i b u t i o n .

Appendix A

A . I .  Mea s u r e s  of  S t o c h a s t i c  Dependence  a nd Lor r e  l a  t_i on 
as  Ind i c e s  o f  Trade 1 n t e n  s i t y

Given  i s  a s q u a r e  matrix of t r a n s a c t i o n  flows be tween  n c o u n ­
t r i e s  A = « i t h  a main d i a g o n a l  e q u a l  to  z e r o  ' ( a ^  > 0 ;

= i ,  j  s 1 ,  n ) .  The t o t a l  v a l u e  of  ex change  (sum of
f l o w s )  i s  e q u a l  t o  T:

i= Ш

There  a r e  2n random v a r i a b l e s  Ul t  V̂  w i t h  b e v a r i a t e  d i s t r i b u t i o n s  
d e f i n e d  on t h i s  m a t r i x .  We assume t h a t  - 1 ( w i t h  t h e  ex a n t e  
p r o b a b i l i t y  P j )  when c o u n t r y  i  i s  an e x p o r t e r  in  th e  g i v e n  t r a n ­
s a c t i o n  chosen  a t  random, and t h a t  « 1 ( w i t h  the  ex a n t e  p r o ­
b a b i l i t y  Qj ) when c o u n t r y  j  i s  an i m p o r t e r  in  such  t r a n s a c t i o n .  
In t h e  r e m a i n i n g  c a s e s ,  t h e  random v a r i a b l e s  and V ̂  a r e  e q u a l  
to  z e r o .  V a r i a b l e s  U j , V., ( i ,  j  = 1,  . . . ,  n )  a r e  q u a s i - i n d e p e n ­
d e n t  i f  the  t o t a l  ex a n t e  p r o b a b i l i t i e s  P . ^  * P(lJj = 1,  v^ = 1) 
a r e  d e f i n e d  by t h e  f o r m u l a s :

f o r  i  /  J ;  i ,  j  = 1,  n ( 2 )

f o r  i  * j  ( 3 )

p i j  ■ w

w h e r e :



Cong ruence  s t a t i s t i c s  f o r  t h e  CMEA and t h e  EEC r e g i o n a l  t r a d e  m a t r i c e s  i n  1970,  1980 
( b a s e d  on c o n p a t i b i l i t y  c o e f f i c i e n t s  č • - c l o s e d  model ,  q u a s i - i n d e p e n d e n c e  h y p o t h e s i s )

Type of  s t a t i s t i c s r i a F ormu1 a CMEAb EECс
1970 1980 1970 1480

S t r u c t u r a l  d i s c r e p a n c y  
( T h e i l  s i n f o r m a t i o n  

j i n a c c u r a c y )
I

n n

* 2 .  2  t b .  1°9 
1--1 j - 1  1J 

in
0.00B 0 . 0 0 ľ 0 .0 5 2 0. 035

Mean s q u a r e  c o n t i n q e n c y
1

1

f ? * 

a

„ 2  n n -

Ь  Й  £  - » *  ■
n n

2  2  » У  - .
1=1 J -1

0 .0 3 0 0.031 0 .3 6 8 0.213

I P e a r s o n ' s  c o n t i n g e n c y  
c o e f f i c i e n t

С s
i / r * v  - 0 .1 6 9 0 .1 72 0.5 19 0.4 19

I n n  ~ '

I  Z ' i i ' V » *
1=1/  n n

I f f i  S V «
3 For  d e n o m i n a t i o n s  of  e x p l a n a t o r y  v a r i a b l e s  -  s e e  Appendix A. b 7 European  member-couot r ies  (n =

= 7 ) .  c 9 c o u n t r i e s  (n * 8)  d In h a r t l e y s .
S o u r c e  : The a u t h o r  s c a l c u l a t i o n s  p u b l i s h e d  i n  J .  K o t y ń s k i  ( 1 9 8 4 / ,  b a s e d  on th e  

UN t h e  EEC s t a t i s t i c s  ( M ä n e d l ig e  b u l l e t i n . . .  ( 1 9 7 6 - 1 9 8 1 ) ,  Monthly B u l l e t i n . . .  ( 1 9 8 2 ) ) .
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Pj . weans the  ex a n t e  j o i n t  p r o b a b i l i t y  ( t h e o r e t i c a l  f r e q ­
ue ncy )  w i t h  which a t r a n s a c t i o n  be tween  two d e f i n i t e  c o u n t r i e s ,  
i ( t h e  e x p o r t e r )  and j  ( t h e  i m p o r t e r ) ,  i s  e x p e c t e d  in  t h e  whole 
s e t  o f  t r a n s a c t i o n .

P r o b a b i l i t i e s  P^,  Q. ,  P ^  ( i ,  j  -  1, n )  and p a r a m e t e r
S(S >  1) rosy oe a s s e s s e d  f o r  i n d i v i d u a l  p e r i o d s  on th e  b a s i s  o f  
t h e  o b s e r v e d  r e l a t i v e  m a r g i n a l  f r e q u e n c i e s  (ex  p o s t  p r o b a b i l i ­
t i e s )  e ; , f . ,  i n t e r p r e t e d  in  t h i s  c a s e  a s  s h a r e s  of t h e  e x p o r t s  
(t>) and i m p o r t s  ( 7 )  o f  i n d i v i d u a l  c o u n t r i e s  i n  t h e  v a l u e  of  
e x c h a n g e ,  t h a t  i s  the  f r e q u e n c y  w i t h  which t r ie se  c o u n t r i e s  emery«; 
as  e x p o r t e r s  o r  i m p o r t e r s .  On the  o t h e r  han d ,  t h e  ex a n t e  j o i n t  
p r o b a b i l i t i e s  c o r r e s p o n d  to  the o b s e r v e d  r e l a t i v e  f r e q u e n ­
c i e s  ( e x  p o s t  p r o b a b i l i t i e s )  Ь (  ̂ ( 5 ) ,  t h a t  i s  s h a r e s  o f  the  
e x p o r t  of  c o u n t r y  i t o  c o u n t r y  j  i n  t h e  t o t a l  v a l u e  of  excha ng e :

The above d e f i n i t i o n s  show t h a t  o b s e r v e d  f r e q u e n c i e s  е ; , f ^ , 
b L, - l i k e  p r o b a b i l i t i e s  P^ ,  arid P ^  - a r e  n o n n e g a t i v e  and 
n o t  g r e a t e r  th an  1,  and t h e i r  sums a r e  r e s p e c t i v e l y  e q u a l  t o  1. 
The sum o f  e l e m e n t s  i n  ea ch  row ( i  г 1, . . . ,  n )  o f  t h e  ex a n t e  
p r o b a b i l i t y  d e s t r i b u t i o n  m a t r i x  P^ i s  e q u a l  t o  t h e  r e s p e c t i v e  
m a r g i n a l  f r e q u e n c y  e,  w h i l e  th e  sum i n  eac h  column ( j  •= 1, . . . ,  n) 
i s  e q u a l  t o  m a r g i n a l  f r e q u e n c y  f ^ .
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On t h e  o t h e r  hand ,  ma r g i n a l  f r e q u e n c i e s  e j t  f^ d i f f e r  f rom t h e  
r e s p e c t i v e  ex a n t e  p r o b a b i l i t i e s  P ^ , 0 - ,  e x c e p t  when S * 1.

The b a s i c  a s s u m p t i o n s  of  t h i s  model  have  been  f o r m u l a t e d  by
I .  R. S a v a g e  and K.  W. D e u t s c h  ( I 9 6 0 ) .  The mo­
d e l  i n c l u d e s  two s y s t e ms  of  n o n - l i n e a r  e q u a t i o n s  ( 1 0 )  and ( 1 1 ) ,  
wi t h  2n ♦ 1 unknowns which a r e  P ^  Q  ̂ ( i ,  j  = l j  . , . t n ) and S, 
a p a r a m e t e r  t h a t  i s  a f u n c t i o n  ( 4 )  of  t h e  ex a n t e  p r o b a b i l i t i e s  
s o u g h t  a t  t he  same t i me :

S P ^  - (S ♦ ei - f j )  P.  ♦ = 0 i = 1,  n ( 10)

s o /  -  (S ♦ f ^  -  -«j) 0^ ♦ f j  » 0 j  .  1,  . . . .  n ( I D

The method of  an i t e r a t i v e  s o l u t i o n  of  t h e s e  e q u a t i o n s  was p r o ­
pos ed  by S. S.  W a g n e r  (197U) .  O t h e r ,  s i m p l e r  a l g o r i t h m s  
a r e  a l s o  a p p l i e d .

Le t  us  now d e f i n e  t h e  me a s u r e s  of  s t o c h a s t i c  de pe nde nc e  and 
c o r r e l a t i o n  be t ween  t he  random v a r i a b l e s  , V̂  i n t r o d u c e d  above. 
We s h a l l  n e x t  app l y  t h e s e  me a s u r e s  t o  an e s t i m a t i o n  of  t h e  r e ­
l a t i v e  g e o g r a p h i c  c o n c e n t r a t i o n  of  t r a d e  w i t h i n  t h e  EEC. In order 
t o  d e t e r m i n e  them i t  i s  enough t o  know t h e  e m p i r i c a l  d i s t r i b u ­
t i o n  of  e x c h a n g e ,  t h a t  i s  f r e q u e n c y  b ^  ( 5 )  f o r  i ,  j  = 1, . . . ,  n.  
The m a r g i n a l  f r e q u e n c i e s  e x ( 6 )  and f ^  ( 7 )  o b t a i n e d  on t h i s  
b a s i s  a l l o w  t o  a s s e s s  p a r a m e t e r s  P p  0^ and S. They t h u s  g e n e r a ­
t e  a d i s t r i b u t i o n  o f  j o i n t  p r o b a b i l i t i e s  P ^  ( 2 ) ,  ( 3 )  which c o r ­
r e s p o n d s  to t he  h y p o t h e s i s  on t h e  s t o c h a s t i c  q u a s i - i n d e p e n d e n c e  
of  v a r i a b l e s  , V^. The o b s e r v e d  d i s t r i b u t i o n  ( 5 )  o f  t r a d e  
g e n e r a l l y  d i f f e r s  f rom a t h e o r e t i c a l  d i s t r i b u t i o n  t h u s  d e f i n e d .  
Th i s  a p p l i e s  t o  t r a d e  be t ween  i n d i v i d u a l  c o u n t r i e s  and t o  whole  
m a t r i c e s  o f  t r a n s a c t i o n  f l o w s ,  The c o m p a t i b i l i t y  and c o r r e l a t i o n  
c o e f f i c i e n t s  o f  v a r i a b l e s  p r e s e n t e d  above  meas u r e  i n d i v i ­
dua l  d e v i a t i o n s  of  t h e  a c t u a l  v a l u e s  of  t r a n s a c t i o n  f l o ws  from 
t h a i r  t h e o r e t i c a l  v a l u e s ,  f o r  i n d i v i d u a l  p a i r s  o f  c o u n t r i e s  i ,



j .  They may be u s e d ,  however ,  t o  b u i l d  co n g r u e n c e  t e s t a  f o r  
whole  m a t r i c e s  of  t r a n s a c t i o n  f l o ws .

The h y p o t h e s i s  on t he  q u a s i - i n d e p e n d e n c e  of  random v a r i a b l e s  
U^, Vj i s  v e r i f i e d  by t h e  c o m p a t i b i l i t y  (more p r e c i s e l y ,  q u a s i -  
- c o m p a t i b i 1 i t y ) c o e f f i c i e n t  Ô,

<5 -------- i ,  j  = 1,  . . . ,  n ( 12)
i j  Pj Q j S P ^ S T

I f  t h e  h y p o t h e s i s  i s  f u l f i l l e d  t h e n  6 ^  * 1.  The export  of country
i  t o  c o u n t r y  j  ( a j j , i  /  j )  i s  t hen  e q u a l  t o  i t s  norma­
t i v e  v a l u e  (P^Qj ST) ,  and t h e  ex p o s t  p r o b a b i l i t y  (b^ j ) .  of  j o i n t  
r e a l i z a t i o n  * 1,  = 1 i s  g i v e n  by t h e  p r o d u c t  of  ex a n t e  
w a r g i n a l  p r o b a b i l i t i e s  P^Q^ and p a r a m e t e r  S. I f  t he  b i l a t e r a l  
t r a d e  l i n k s  a r e  s t r o n g e r  t ha n  t h o s e  e x p e c t e d  w i t h  t he  model  a d o ­
p t e d  h e r e ,  t h e n  6 ^  >  1. O t h e r w i s e ,  0 <  <5^ <  1.

A s i m i l a r l y  d e f i n e d  measure  ( 1 2 )  was a p p l i e d  by H. S a u  t -  
t  e r  ( 1974)  ( r e g i o n a l i z a t i o n  c o e f f i c i e n t ) .  We app l y  t h e  d e ­
n o mi n a t i o n  of  t h i s  c o e f f i c i e n t  used h e r e  i n  view of  i t s  a na l ogy  
wi t h  S. N. B e r n s t e i n ’s c o m p a t i b i l i t y  c o e f f i c i e n t .  The q u a s i -  
- c o m p a t i b i l i t y  c o e f f i c i e n t  ( 12 )  comes,  however ,  d i r e c t l y  f rom I .  
R. S a v a g e  and K.  W. U e u t s c h  ( I 9 6 0 )  who d e f i ­
ned -  on l y  a d i f f e r e n t l y  s c a l e d  - R e l a t i v e  Ac c e p t a nce  Index (RA) 
as  a measur e  of  t r a d e  i n t e n s i t y ,  d e s c r i b e d  on a f l ow m a t r i x  wi t h  
a z e r o  main d i a g o n a l :

RAi;J = 6 ^ - 1  i ,  j  « 1 , . . . ,  n (13)

The c o r r e l a t i o n  (more e x a c t l y ,  q u a s i - c o r r e l a t i o n )  o f  random 
v a r i a b l e s  Uj ,  i s  measur ed  by c o e f f i c i e n t  s t a n d a r d i z e d  i n  t he  
i n t e r v a l  < - 1 ,  1> , i n t r o d u c e d  by J .  K o t y ń s k i  (1979)

b n  -  P . Q. S  b I P Q '
Г, . « ..... . = ( - , ----- Ł l  -  S V / ------- L j ----------  ( 14 )

V V 1" Pi )Qj ( l ‘ Qj ) P i ° j  V U - P j X l - Q j )

o r ,  a f t e r  s u b s t i t u t i n g  ( 1 2 )  and f u r t h e r  t r a n s f o r m a t i o n s :

r i j  = DS J------У ------ for  i ,  j  = 1................n,  i t j  ( 15 )
J 13 у ( l - P ^ d - Q j )



Formul ae  ( 12)  and ( 1 4 ) ,  ( 15 )  g e t  s i m p l i f i e d  when t h e  t h e o r e ­
t i c a l  d i s t r i b u t i o n  can be g e n e r a t e d  on t h e  a s s u m p t i o n  of  a (com­
p l e t e )  s t o c h a s t i c  i n d e p e n d e n c e  of  random v a r i a b l e s  U p  V^, t h a t  
i s  when S > 1,  Pi  * e p  0^ = f ^  f o r  i ,  j  » 1 ............ .....  The l a t ­
t e r  h y p o t h e s i s  abandons  t h e  a s s u mp t i o n  of  a z e r o  main d i a g o n a l  
i n  t he  t h e o r e t i c a l  f l ow m a t r i x .  The use  of  s i m p l i f i e d  i n s t e a d  
of  g e n e r a l  f o r m u l a s ,  p a r t i c u l a r l y  when t h e  exchange  b e t ween  a few 
c o u n t r i e s  w i t h  d i f f e r e n t  s h a r e s  i n  t h e  t o t a l  e xc ha nge  i s  i n v e ­
s t i g a t e d ,  may y i e l d ,  however ,  s u b s t a n t i a l l y  d i f f e r e n t  r e s u l t s ,  
l e a d i n g  t o  e r r o n e o u s  c o n c l u s i o n s .

A. 2.  Sc o r e  -  Al g o r i t h m f o r  C a l c u l a t i o n  
on t h e o r e t i c a l  Trade D i s t r i b u t i o n

The p a r a m e t e r s  d e t e r m i n i n g  t h e  t h e o r e t i c a l  d i s t r i b u t i o n  of  
i n t e r n a t i o n a l  t r a d e  can  be e s t i m a t e d  by u s e  of  a s i m p l e  i t e r a t i v e  
p r o c e d u r e  p r o p o s e d  by l .  A. C o o d m a n ( 1964)  2n a u x i ­
l i a r y  v a r i a b l e s  ( m u l t i p l i e r s )  U p  Vj ( i ,  J « 1,  . . . ,  n )  a r e  f i r s t  
c omput ed .  (The s ymbol s  U p  v^ i n t r o d u c e d  h e r e  have  a d i f f e r e n t  
meani ng t ha n  t he  random v a r i a b l e s  U p  V^ of  t h e  p a r a  A . l ) .  Th e i r  
p r o d u c t s  form a m a t r i x  of  e x p e c t e d  t r a d e  s h a r e s  ( ex a n t e  j o i n t  

p r o b a b i l i t i e s )  p ^  ( 2 ) :

P j j  * u i vj : i  i j  = 1 .............n I  /  i  ( 16)

Thus t h e  m u l t i p l i e r s  U p  v^ a r e  s u f f i c i e n t  f o r  g e n e r a t i o n  of  
t h e o r e t i c a l  t r a d e  s h a r e s .  They a l l o w a s  w e l l  f o r  c o m p u t a t i o n  of  
t h e  c o m p a t i b i l i t y  c o e f f i c i e n t s  6 ^  ( 12)  i f  t h e  a c t u a l  t r a d e  

я! a r e s  b p  a r e  a l s o  g i v e n .
i ne  m u l t i p l i e r s  U p  Vj a r e  n o t  however  s u i f i c i e n t  f o r  compu­

t a t i o n  o f  t h e  q u a s i - c o r r e l a t i o n  ( o r  S - c o r r e l a t i o n )  c o e f f i c i e n t s  
r ^ j  ( 1 5 ) .  For  t h a t  p u r p o s e  t h e  e s t i m a t e s  of  t h e  t h e o r e t i c a l  
m a r g i n a l  p r o b a b i l i t i e s  P p  and of  t h e  S - p a r a m e t e r  a r e  ne e d e d .  
The l a t t e r  c o e f f i c i e n t s  can  be d e r i v e d  i m m e d i a t e l y  once  t h e  mu l ­
t i p l i e r s  U p  Vj ( o r  t h e i r  1 - t h  a p p r o x i m a t i o n s )  a r e  comput ed .

The p r o c e d u r e  p r e s e n t e d  h e r e  a l l o w s  f o r  s i m u l t a n e o u s ,  i t e r a ­
t i v e  c a l c u l a t i o n  of  t h e  U p  m u l t i p l i e r s  and t h e  P p  Q^ and S 
p a r a m e t e r s .  I n  t h i s  r e s p e c t  i t  d i f f e r s  f rom t h e  L.  A. G о о d-  
III a n s  a l g o r i t h m  ( 1 9 6 4 ) .



The ex a n t e  ma r g i n a l  p r o b a b i l i t t e s  , 0^ a r e  d e r i v e d  by 
n o r m a l i z a t i o n  of  t he  u ^  v^ m u l t i p l i e r s ;

u i i * 1, .... n (17)

V
j -  J  *  1» • • • .  П ( 1 8 )

The S - p a r a m e t e r  i s  e s t i m a t e d  e i t h e r  as  a f u n c t i o n  (19) or (20) 
of  t h e  m u l t i p l i e r s  Uj ,  v^,  o r  as  a f u n c t i o n  of  t he  p r o b a b i l i t i e s  
P J( Qj ,  d e f i n e d  e a r l i e r  (4).

s -- ( C  u 4 ) ( Г  Vj ) f ( 1 9 )

S  = 1 ♦ ^  u ^ i  ( 2 0 )

The c o r e  of  t h e  pr ob l em i s  t o  e s t i m a t e  t he  v a l u e s  of  t he  
m u l t i p l i e r s  u^ ,  v^ ,  g i v e n  t h e  a c t u a l  ma r g i n a l  s h a r e s  (frequencies)
e i> < i ,  j  = 1.  . . . .  n ) .  In s u c c e s s i v e  i t e r a t i o n s  (1 = 1, L)
t he  v a l u e s  of  t h e  m u l t i p l i e r s  r e f e r r i n g  t o  e x p o r t s  ( u j Q )  and 
i m p o r t s  ( v j Q ) )  a r e  e s t i m a t e d  by use  of  r e c u r s i v e  f o r mu l a e  ( 21)  
and ( 2 2 ) :

Ui ( 1 ) =  i = 1 ........... n (21)

' j ( D  = j  = l * n (2?)
m  u i d - D

As i n i t i a l  v a l u e s  of  t h e  m u l t i p l i e r s  t he  r e s p e c t i v e  ma r g i n a l  
e x p o r t  and i mpor t  s h a r e s  a r e  i n t r o d u c e d :



u.-H O )  - V  vj ( 0 )  -

(As i n i t i a l  v a l u e  of  S » 1 i s  a s sumed)

e s t
f i u t ed ,  a c c o r d i n g  t o  t h e  forraul -л ( 1 9 )  or  ( 2 0 ) ,  e g . :

In e ach  i t e r a t i o n  an e s t i m a t e  S ^ j j  of  t he  p a r a m e t e r  S i s  corj-

s a >  1 Í Ž j  uh d ) VJ(1 ) )  (24)

Next  an a b s o l u t e  change  i n  t h e  S - e s t i r o a t e  i s  c a l c u l a t e d  and 
compared w i t h  t h e  assumed t o l e r a n c e  c o e f f i c i e n t  С .

S ( j ) - S U - l ) “  < ! 5 >

The p r o c e d u r e  s t o p s  i f  t h e  r e s u l t  o f  t h e  t e s t  ( 2 5 )  i s  p o s i ­
t i v e  ( i . e .  i f  t h e  change  i n  s u c c e s s i v e  a p p r o x i m a t i o n s  o f  S i s  
r e l a t i v e l y  s m a l l )  o r  i f  t h e  assuroed maximum number  o f  i t e r a t i o n s  
( t . ) i s  i mpl ement ed .

i n  each  i t e r a t i o n  1 a p p r o x i m a t e  v a l u e s  of  m a r g i n a l  p r o b a b i ­
l i t i e s  P j ' D  a° d  Qj . ' j )  can  a l s o  tie c a l c u l a t e d  on t he  b a s i s  o f  
t h e  g e n e r a l  f o r mu l a e  0 7 )  and ( 1 8 ) :

p m >  • - ň. " - —  1 = 1 ............."  (2Í>

Й “и»

Qj ( l >  S j  * 1,  n ( 2 7 )

A n a l o g o u s l y ,  i n  e a c n  s t e p  t h e  e s t i m a t e s  of  ex a n t e  j o i n t  
p r o b a b i l i t i e s  ( t h e o r e t i c a l  t r a d e  s h a r e s )  ca n  he  g e n e r a ­
t e d ,  a c c o r d i n g  t o  t he  g e n e r a l  f o r mu l a e  ( 1 6 )  osv ( 2 ) :

P i j ( 1 )  1 ü i ( l ) wj ( l )  i .  J  = *.  л ,  i i J  ( 2 8 )

o r

p i j ( l )  = s ( i ) p i ( i ; Qj ( l ) i .  í  I ,  n ,  í  /  j  ( 2 9 )



Ob v i o u s l y ,  t he  a s s u mp t i o n  ( 3 )  of  a z e r o  main d i a g o n a l  i s  nrai- 
n t a i n e d  i n  each  i t e r a t i o n :

p i i a )  * 0 ( 30)

Kor i n t e r m e d i a t e  s t e p s  t he  above p a r t  ( 2 6 ) - ( J Q )  of  t h e  SCORE 
a l g o r i t h m  i s  f a c u l t a t i v e  as  i t  has  no i n f l u e n c e  on f i n a l  e s t i m a ­
t e s  of  t h e  p a r a m e t e r s .  Thus t h e  e s t i m a t e s  of  t he  p r o b a b i l i t i e s  
P p  Qj ( i ,  j  * 1,  n)  can be computed on l y  i n  t h e  f i n a l  i t e ­
r a t i o n  by n o r m a l i z a t i o n  ( 2 6 ) - ( 2 7 )  of  t he  m u l t i p l i e r s  u j ( i ) i  
v 5( l )  i f  c o n d i t i o n  ( 25)  i s  f u l f i l l e d  ( o r  i f  1 = L) .  Hext  t he  
e s t i m a t e s  of  t h e  j o i n t  p r o b a b i l i t i e s ,  ( 28 )  o r  ( 2 9 ) ,  a r e  c a l c u l a ­
t e d  .

I .  A. G o o d m a n  ( 1964)  p r o v e d  t h a t  t h e  i t e r a t i v e  p r o ­
c e d u r e  u s ed  f o r  c a l c u l a t i o n  of  t h e  u ^ , v^ m u l t i p l i e r s  i s  c o n v e r ­
gen t  ( f o r m u l a e  ( 2 1 ) - ( 2 J ) ) .  By t he  same t h e  c o n v e r g e n c e  of  t he  
whole SCORE a l g o r i t h m  p r e s e n t e d  above i s  a l s o  a s s u r e d ,  s i n c e  t he  
r e ma i n i n g  f o r mu l a e  e x p r e s s  f u n c t i o n a l  r e l a t i o n s h i p s  be t ween  t he  
m u l t i p l i e r s  и ■, Vj ,  on t h e  one hand ,  and t h e  p a r a m e t e r s  S,  P^,  
Üj . P l , .  on t h e  o t h e r .
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J u l i u s z  Ko t yńs k i  

INTENSYWNOŚĆ HANDLU W RAMACH RWPG I EWG

I n t e n s y wn o ś ć  h a n d l u  między s i edmi oma e u r o p e j s k i m i  k r a j a m i  
RWPG i- d z i e wi ę c i o ma  EWG w l a t a c h  1970-198Ü j e s t  r ozważana  p r zy  
u ż y c i u  mi a r  s t o c h a s t y c z n y c h  -  ws pó ł czynn i ków k o r e l a c j i  i  por ów­
nawczych ,  d e f i n i o w a n y c h  na p o d s t a w i e  m a c i e r z y  h a n d l u .  Rozk ł ad



t e o r e t y c z n y  ha n d l u  j « s t  wyprowadzony z p r o b a b i l i s t y c z n e j  modelu 
Savage a - De u t s c h a  o p a r t e g o  na h i p o t e z i e  q u a s i - n i e z a l e z n o á c i  p o ­
c h o d z e n i e -  p r z e  z n a c z e n i e .

Ugrupowania  i n t e g r a c y j n e  są  p o d z i e l o n e  na p o d z b i o r y  wg r e l a ­
tywnych o d l e g ł o ś c i  ha n d l u  k r a j ów- c z ł onków w s t o s u n k u  do ha n d l u  
g l o b a l n e g o ,  j a k  r ówni eż  do h a n d l u  wewnąt rz  r e g i o n u .  Metody mi a r  
i n t e n s y w n o ś c i  hand l u  p o z wa l a j ą  na k w a n t y f i k a c j ę  i  porównanie kon­
c e n t r a c j i  g e o g r a f i c z n e j  obrot ów RWPG i EWG w g r upa c h  towarów o-  
r a z  t e n d e n c j i  d y s t r y b u c j i  t e go  h a n d l u .


